69. Tiirkiye Jeoloji Kurultay: 11-15 Nisan/April 2016 69" Geological Congress of Turkey

TURKIYE VE YAKIN CEVRESI ICIN GELISTIRILEN
AMPIRiK MOMENT MAGNITUD DONUSUM BAGINTILARI

Filiz Tuba Kadirioglu®, Recai Feyiz Kartal®
“Afet ve Acil Durum Yonetimi Baskanligi, Deprem Dairesi, Ankara
(filiztuba.kadirioglu@afad.gov.tr)

0z

Ampirik doniistim bagintilari sadece sismolojik ¢aligmalarda degil, sismik tehlike analizlerin-
de ve azalim iliskilerinin gelistirilmesinde kullanilan &nemli parametrelerden biridir. Ozellikle
sismik tehlike analizlerinde farkli biiyiikliik 6lgeklerinin moment magnitiide doniistiiriilmesi
ve kullanilacak katalogun tek bir biiyiikliik dlceginde homojen hale getirilmesi dnemli bir
gerekliliktir. Konuyla ilgili olarak gecmisten giiniimiize ulusal ve uluslararasi literatiirde farkl
kataloglar kullanilarak ¢esitli biiyiiklilk doniisiim bagintilar1 gelistirilmis ve ¢esitli ¢alisma-
larda kullanilmistir. Yapilan bu ¢alismada, Afet ve Acil Durum Yo6netimi Bagkanlig1 (AFAD)
tarafindan yayimlanan UDSEP-2023 kapsaminda, Maden Tetkik Arama Genel Midiirligi
(MTA) yiirtitiictiliigiinde baslatilan “Tiirkiye Sismotektonik Haritas1” projesi altinda gelistiri-
len “Aletsel Donem Deprem Katalogu” kullanilarak yeni moment magnitiid doniisiim bagin-
tilar1 gelistirilmistir. S6z konusu bagintilar yine AFAD tarafindan ytiriitiilen Ulusal Deprem
Arastirma Programi (UDAP) cergevesinde devam eden “Tiirkiye Sismik Tehlike Haritasinin
Gtincellenmesi” projesi kapsaminda kullanilmistir.

Ampirik bagintilarin gelistirilmesinde altlik veri olarak kullanilan ve 1900-2012 yillarini kap-
sayan aletsel donem deprem katalogu, orijinal kaynaklarindan alinmis ve aletsel biyiikligii
4.0 ve daha biiyiik olan 8390 adet m,,2365 adet M, 1218 adet M, 212 adet M, ve 489 adet
M, olmak lizere toplam 12674 deprem igermektedir. Bu galisma ile gerceklestirilen regresyon
analizlerinde s6z konusu katalogu olusturan gozlemsel olarak dlgiilmiis 489 adet M degerine
karsilik gelen 488 M m,, 404 M M, 462 M M, ve 208 M| M biiyiikliik ¢iftleri kullanilmus-
tir. Yontem olarak, ortogonal regresyon ve en kii¢iik kareler metodu beraber uygulanmis ve
her iki metoddan elde edilen sonuglarin artik grafiklerinin karsilastirilmasi sonucunda MM |
doniisiimii i¢in ortogonal regresyon yardimiyla elde edilen doniisiim bagintilarinin, en kiigiik
kareler yontemi ile elde edilen bagmtilardan daha iyi sonuglar verdigi goriilmiistiir.

Diger yandan, yine artik grafiklerine gére, m, M , M| M ve M, M doniisiimleri igin en kiiglik
kareler yontemi ile elde edilen bagintilarin daha iyi performans gosterdigi tespit edilmistir.
Yeni gelistirilen bagintilar literatiirde gecen diger dontisiim bagintilari ile karsilastirilmig ve
oldukga uyumlu sonuglar elde edilmistir. Ayrica bu ¢aligmada 6zellikle M, M ve M, M do-
niigiimlerinde literatiirdekilere gore daha yiiksek degerler tahmin edildigi gozlenmistir.
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Bu bildiri UDAP-C-13-06 nolu proje kapsaminda desteklenmektedir.
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ABSTRACT

Empirical magnitude conversion relationships are one of the important parameters for not
only seismological studies, but also seismic hazard analysis and development of the attenua-
tion relationships. Especially, for the seismic hazard analysis, conversion of various types of
magnitude to moment magnitude and to make homogeneous catalogue in terms of single mag-
nitude scale is a key requirement. In respect thereof, various magnitude conversion relations-
hips have been derived by using different catalogues in national and international literature
from past to present. Mentioned relationships have been used in several studies. In this study,

new moment magnitude conversion relationships were derived by using “Instrumental Period
Earthquake Catalogue” which was developed under the “Seismotectonic Map of Turkey” pro-
Jject is conducted by General Directorate of Mineral Research and Exploration (MTA) within

the scope of UDSEP-2023 was published by Disaster and Emergency Management Authority
(AFAD). The derived equations were used as part of “Revision of Turkish Seismic Hazard
Map” project which is performed within the scope of National Earthquake Research Program

(NERP) has been conducted by AFAD.

Instrumental period earthquake catalogue that was used as a database comprise 12674 events
with M > 4.0 between 1900 and 2012. Among them, in the mentioned catalogue those in mb
scale 8390 events, those M_scale for 2365 events, those M, scale for 1218 events, those M,
scale for 212 events and those in M scale for 489 events which are taken from original refe-
rence. In this study, for the regression analysis, observed 462 M _M pairs, 488 M, m, pairs,
404 M, M, pairs and 208 M .M, pairs were used. As a method both orthogonal regression
(OR) and ordinary least squares (OLS) were applied and as a result of the comparison of re-
sidual graphs, it was observed that OR method gives better results than OLS for conversion
SJrom M to M,

On the other hand, according to residuals graphs, were obtained from OLS showed preferab-
le performance for conversions from mb, M,, M, to M . The new equations proposed in this
study were compared with other empirical relations in literature and compatible results were
achieved. In addition, it was observed that higher estimation especially for M, M, and M, M
regression than the literature.
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